Dynamical charge susceptibility in layered cuprates: Beyond the conventional random-phase-approximation scheme by Eremin M. et al.
Physical Review B - Condensed Matter and Materials Physics 2001 vol.64 N21, pages 2145121-
2145127
Dynamical charge susceptibility in layered cuprates:
Beyond the conventional random-phase-approximation
scheme
Eremin M., Eremin I., Varlamov S.
Kazan Federal University, 420008, Kremlevskaya 18, Kazan, Russia
Abstract
The analytical expression for a dynamical charge susceptibility in layered cuprates has been
derived  in  the  framework  of  a  singlet-correlated  band  model  beyond  the  random-phas-
-approximation (RPA) scheme. Our calculations performed near optimal doping regime show
that there is a peak in the real part of the charge susceptibility χch(q, ω) at Q=(π,π) at strong
enough intersite Coulomb repulsion. Together with strong maximum in the Im χch(Q, ω) at low
frequencies, it confirms the formation of low-energy collective excitations or charge fluctuations.
This  justifies  that  these excitations  are  important  and together  with  spin  fluctuations  can
contribute to the Cooper pairing in layered cuprates. Analyzing the charge susceptibility with
respect to the instability we obtain a new plasmon branch, ωq, along the Brillouin zone (BZ). In
particular, we have found that it goes to zero around Q≈(π,π).
